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[57] ABSTRACI‘ 
The present invention relates to a feed unit of a deter 
gent composition containing one or more surfactants, an 
alkali carbonate, and an acid which forms water-soluble 
calcium salts and magnesium salts and/or complexes, 
and in which detergent composition the acidic constitu 
ent and the alkaline constituent are separately present, 
the acidic constituent having a higher rate of solubility 
in a wash liquor than the alkaline constituent, and the 
total amount of alkali being present in excess relative to 
the amount of acid. 

The invention is characterized in that the feed unit 
comprises a sachet which entirely or partly consists of a 
material permeable to or disintegrating in water and is 
?lled with the acidic and the alkaline constituent, the 
acidic constituent containing 5-30 percent by weight, 
calculated on the total amount of detergent composi 
tion, of an acid having a [9K] value in the range of 2.8 to 
4.8. 

It is preferred that the sachet should have 2 compart 
ments, the acidic constituent being contained in the one 
compartment and the alkaline constituent in the other 
compartment. 

7 Claims, No Drawings 
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FEED UNIT OF A DETERGENT COMPOSITION 
BASED ON ALKALT CARBONATE 

The present invention relates to a feed unit of a deter 
gent composition containing one or more surfactants, an 
alkali carbonate, and an acid which forms water-soluble 
calcium salts and magnesium salts and/or complexes, 
and in which detergent composition the acidic constitu 
ent and the alkaline constituent are separately present, 
the acidic constituent having a higher rate of solubility 
in a wash liquor than the alkaline constituent, and the 
total amount of alkali being present in excess relative to 
the amount of acid. 
A feed unit of the type indicated above is known from 

the US. Pat. No. 3,761,415. Said patent speci?cation 
describes a phosphate-free detergent composition in the 
form of a tablet consisting of a substance such as citric 
acid which when in solution releases citrate ions, and an 
alkali carbonate and a synthetic surfactant. The tablet 
described comprises an outer layer of the source of 
citrate ions and an inner body of alkali carbonate. 

In essence, the citrate ions go into solution before the . 
sodium carbonate and in such an amount that the forma 
tion of water-insoluble calcium carbonates and magne 
sium carbonates is inhibited. 

Disadvantages to the tablet described are that it dis 
solves relatively slowly and comes into direct contact 
with the washing. This direct contact may give rise to 
?bre damage and discoloration of the washing. This 
disadvantage is found especially with the above-men 
tioned detergent composition because it contains a rela 
tively high percentage by weight of citric acid. 
At a German Hardness of 6° the wash liquor should 

preferably contain 0.5 percent by weight of citric acid 
and 1.0 percent by weight of alkali carbonate. Con 
verted for a feed unit, the detergent compositions given 
in the examples contain 33 to 57 percent by weight of 
citric acid. Also for reasons of economy, partly because 
of the relatively high cost price of citrates and citric 
acid, such a percentage is unacceptably high. More 
over, even at low initial hardness values the remaining 
hardness appears to be relatively ‘high, which for in 
stance unfavourably affects the envisaged cleaning ef 
feet. 
The feed unit according to the invention does not 

show these drawbacks and is characterized in that the 
feed unit comprises a sachet which entirely or partly 
consists of a material permeable to and disintegrating in 
water and is filled with the acidic and the alkaline con 
stituent, the acidic constituent containing 5—30 percent 
by weight, calculated an total amount of detergent com 
position, of one or more acids having a pK1 value in the 
range of 2.8 to 4.8. 
The present invention provides a solution to the prob 

lem of excluding from detergent compositions those 
components that are (may be) harmful from an ecologi 
cal point of view. As examples of such possibly harmful 
components may be mentioned the frequently em 
ployed sodium polyphosphate and other phosphates. 
Phosphates form an indispensable nutrient for vegetable 
and animal life. When present in high concentrations in 
stagnant or slowly ?owing water, however, they may 
give rise to excessive growth of algae. One of its conse 
quences is a decrease of the oxygen content in the 
deeper parts of the water, and anoerobic processes may 
cause the formation of gases such as methane and car 
bon disulphide. These phenomena may have a detri 
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2 
mental influence on ?sh-stock and may cause consider 
able damage to areas of natural beauty and recreation. 

In view of the severity of the above problem there 
has in the last few years been an intensive search for 
suitable substitutes for phosphates in detergent compo 
sitions. ' 

The phosphates are added to the detergents because 
they are capable for instance of binding calcium ions 
and magnesium ions to form soluble complexes. As a 
result, these ions can no longer form objectionable pre 
cipitates along with ingredients of the wash liquor or 
with dirt held by the fabric to be laundered. These 
precipates are objectionable in that they deposit on the 
laundered fabric. Substitutes for phosphate that have 
been proposed include oxidized polysaccharides, cer 
tain cellulose derivatives, citrates, nitrilotriacetates and 
water-insoluble sodium alumino-silicates. 

Total replacement of phosphates has so far been real 
ized only on a limited scale. 
According to the invention the above problem can be 

solved in an inexpensive way by the use of a detergent 
composition based on alkali carbonate. The conven 
tional detergent compositions based on alkali carbonate 
have the disadvantage that in successive washing cycles 
they give rise to considerable growth of water-insoluble 
carbonates on the fabric being cleansed. This drawback 
is still aggravated in that such incrustation is cumulative 
and may increase more than proportionally as a func 
tion of the number of washing cycles. As a result, the 
quality of the fabric treated with these compositions 
will be affected and the fabric will display little absorp 
tion power and have a stiff and hard handle; moreover, 
wear and discoloration will occur. 

Besides, as a result of aging, the carbonate precipitate 
will become more and more dif?cult to dissolve. 

It has been found, however, that in one washing cycle 
so little fabric incrustation occurs that the above-men 
tioned drawbacks are not met. The use of a feed unit of 
the detergent composition according to the invention 
results in the fabric incrustation formed in one washing 
cycle being brought into solution at the beginning of the 
next washing cycle by a reaction with acid under mildly 
acid conditions. The mildly acid conditions should be 
maintained sufficiently long to allow the precipitated 
carbonates to practically completely dissolve. 

Subsequently, as a result of the alkaline constituent 
going into solution, the wash liquor is softened. For the 
presence of the alkali carbonate in the water causes the 
calcium ions and the magnesium ions contained in the 
wash liquor to be precipitated as water-insoluble car 
bonates. For maximum softening and optimum washing 
effect the pH of the wash liquor, after almost complete 
dissolution of the alkaline constituent, should have a 
value in the range of 9.0 to 10.5. Application of the 
present invention prevents appreciable growth in a 
fabric of insoluble carbonates or other salts. 
The use of a sachet on the one hand leads to avoiding 

direct contact between the acid and the washing and on 
the other hand makes it possible for the detergent com 
position to be brought into a form in which both the 
acidic and the alkaline constituent sufficiently rapidly 
dissolve in the wash liquor. Moreover, a feed unit of the 
detergent composition according to the invention need 
contain only a relatively small percentage of acid. It 
should be added that the German Patent Speci?cation 
No. 2 437 173 describes a process which comprises 
successive treatments with an acidic pre-wash detergent 
composition and an alkaline mainwash detergent com 
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position based on sodium carbonate. The present inven 
tion has the advantage over that according to said Ger 
man Patent Speci?cation No. 2 437 173 that the envis 
aged prevention of appreciably cumulative incrustation 
is realized by the use of a single detergent composition. 
Moreover, with the feed unit according to the invention 
direct contact is avoided between the detergent compo 
sition and the washing, at least as far as the acidic con 
stituent is concerned. 

Moreover, when use is made of the present detergent 
composition is is unnecessary and mostly even undesir 
able for the wash liquor entirely or largely to be drained 
off between the acid and the alkaline phase of the wash 
ing process. The acid contained in the acidic constituent 
should be capable of forming calcium salts and magne 
sium salts and/ or complexes that are moderately to well 
soluble in water. The amount of acid should be suf? 
ciently high to dissolve calcium carbonate and magne 
sium carbonate in a fabric. The required percentage by 
weight of acid is dependent, inter alia, on the acid used, 
the bicarbonate content and the hardness of the water 
employed for the washing treatment. 

In practice it has been found that an amount of 5 to 30 
percent by weight, calculated on the total amount of 
detergent composition, is suf?cient. 
The acidic constituent should dissolve to such an 

extent in the wash liquor that within 5 minutes and 
preferably within 2 minutes after the detergent compo 
sition has been added the wash liquor has a pH in the 
range of 2.0 to 5.0. 

Should the pH drop to below 2.0, then certain types 
of ?bres may be damaged. On the other hand, a pH 
above 5.0 would in practice result in the carbonate 
taking too long to completely dissolve. The pKl-value 
of the acid should be in the range of 2.8 and 4.8. Should 
the acid have pKl-value below 2.8, then the pH of the 
wash liquor may temporarily drop to below 2.0, 
whereas a pKl-value above 4.8 would in practice call 
for the use of uneconomically large amounts of acid in 
order to attain a pH below 5.0. 
The alkaline constituent should not dissolve until the 

fabric incrustation formed in the previous wash cycle 
has gone into solution. In actual practice this means that 
the alkaline constituent should dissolve in the wash 
liquor only after at least 2 and not more than 10 minutes 
and preferably after at least 3 and not more than 6 min 
utes. 

The acidic and the alkaline constituent should be 
separately present in the detergent composition. To this 
end it is only required that the two constituents can be 
separately distinguished. This requirement conse 
quently does not exclude the two constituents from 
being in contact with each other. 
The detergent composition is brought into the form 

of a feed unit comprising a sachet entirely or partly 
made of a material permeable to or disintegrating in 
water and ?lled with the acidic and the alkaline constit 
uent. In this way the acid is prevented from getting into 
contact with the washing before it dissolves. As a result, 
even the slightest chance of ?bre damage and discolor 
ation of the washing is avoided. A sachet is ?lled with 
an amount of detergent composition which is suf?cient 
for one washing cycle. The ?lled sachet can therefore 
be brought into the wash liquor as such. Such a sachet 
may consist of a material which does not disintegrate in 
water and is closed with a strip of material which does 
disintegrate in water. Alternatively, the sachet may be 
closed by means of seams ?lled with a material that 
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4 
disintegrates in water. As examples of suitable materials 
that do not disintegrate in water may be mentioned 
polyethylene, polypropylene and polyvinyl chloride. 
To close the sachet use may be made of water-dispersi 
ble paper. By preference, however, the sachet consists 
entirely or partly of a non-woven material. This mate 
rial is permeable to water and relatively strong. 
The acidic constituent should contain 5-30 percent 

by weight, calculated on the total amount of detergent 
composition, of an acid having a pK1 value in the range 
of 2.8 to 4.8. 
As examples of acids which have these properties 

may be mentioned adipic acid, succinic acid, citric acid, 
diglycolic acid, glycolic acid, glutaric acid, fumaric 
acid, lactic acid and tartartic acid. 
The acidic constituent may, of course, also contain a 

mixture of acids. By preference the acidic constituent 
should then be a mixture of adipic acid, glutaric acid 
and succinic acid. It has been found that such a mixture 
very rapidly dissolves and moreover very favourably 
influences the rate of solubility of the precipitated car 
bonates during the acid phase of the washing process. 

If the acidic constituent contains a mixture of acids, 
then at least one acid should have a pKl-value in the 
range of 2.8 to 4.8. such an acid may be mixed with 
inorganic acids such as sodium bisulphate. In combina 
tion with other acids use may also be made of polycar 
boxylic acids, such as polyacrylic acid, the acid form of 
oxidized cellulose and starch, mono- and polycarbox 
ylated products obtained by substitution of hydrogen 
atoms of starch and cellulose, such as carboxymethyl 
cellulose and dicarboxymethyl starch. 
Depending on the envisaged application of the deter 

gent composition one or more conventional compo-' 
nents may be incorporated into the acidic constituent. 
By preference the acidic constituent contains a sur 

factant. Its presence results in the acids, the washing 
and the precipitaed carbonates being wetted more rap 
idly, which favourably influences the rate of solubility 
of the carbonates. Particularly suitable for this purpose 
are ethoxylated fatty alcohols. 
Another category of materials that may be incorpo 

rated into the acidic constituent are per-compounds 
such as peroxides, which have an optimum bleaching 
effect at a pH lower than that at which the detergent 
composition displays optimum cleaning action. Also 
compounds such as peroxomonosulphate, which have 
insuf?cient storage stability in the usual detergent com 
positions, may be included in the acidic constituent. The 
alkaline constituent should contain such an amount of 
alkali that after the alkaline constituent has almost com 
pletely dissolved the pH of the wash liquor is 9.0-l0.5. 
This pH is required for obtaining an optimum cleaning 
effect and effective softening. By preference, the alkali 
used is an alkali carbonate or a mixture of alkali carbon 
ate and, for instance, sodium silicate. The alkali content 
may vary between wide limits. The detergent composi 
tion should however contain at least 5 percent by 
weight of alkali carbonate in order that the calcium ions 
and the magnesium ions may be precipitated in the wash 
liquor. A lower percentage would be ineffective even 
under the most favourable conditions. In some circum 
stances it may be desirable for the detergent composi 
tion to contain as much as 65 percent by weight of alkali 
carbonate. A suitable alkali carbonate is sodium carbon 
ate. Sodium carbonate and its hydrates, however, are 
relatively sensitive to moisture. With the present deter 
gent composition this may lead to dif?culties in that this 
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detergent composition contains an acidic as well as an 
alkaline constituent. Also the rather high alkalinity 
sometimes-forms a drawback. For these reasons in addi 
tion to calcined sodium carbonate the alkaline constitu 
ent may be made to contain as alkali carbonate sodium 
bicarbonate and/or sodium sesquicarbonate. These 
combinations of compounds are less sensitive to mois 
ture than sodium carbonate and also have a lower alka 
linity. _ 

Moreover, the alkaline constituent may contain one 
or more usual detergent components such as surfac 
tants, builders, bleaching agents, ?uorescent brighten 
ers, enzymes, foaming agents, substances such as so 
dium carboxymethyl cellulose, which serve to prevent 
dirt from re-depositing on the fabric, bactericides, cor 
rosion inhibitors, perfumes, colourants, etcetera. 
As surfactants may be used the water-soluble salts of 

higher fatty acids (“soaps”) or the synthetic surfactants 
described in, for instance, the British Patent Speci?ca 
tions Nos. 1 429 143 and l 473 201. I 

It is preferred that the surfactant contained in the 
alkaline constituent should be an alkyl ether sulphate. 

20 

Alkyl ether sulphates have the advantage that they. 
contribute to reducing incrustation. Preferably use is 
made of sodium tallowyfatty alcohol ether sulphate. 
The retarded dissolution of the alkaline constituent 

may be obtained in various ways. 
For example, use may be made of known shaping 

techniques, which are grouped here under the generic 
name of agglomeration techniques. By agglomeration 
techniques are to be understood, inter alia, pelletizing, 
tabletting, granulating, extruding, marumerizing, bri 
quetting, rolling followed by cutting. In this way also 
the surface area of the alkaline constituent is drastically 
reduced, which is of course of importance for the pres 
ent invention. 
The most important parameters in?uencing the rate 

of solution are the composition of the alkaline constitu 
ent, the shaping method and the shaping pressure that 
may be used. It is preferred that the alkaline constituent 
should be provided with a coating which disintegrates 
only after at least 2 and at most 10 minutes and prefera 
bly after at least 3 and at most 6 minutes. By disintegra 
tion are to be understood here, inter alia, dissolution and 
dispersion. The amount of coating material to be used is 
0.1-15, and preferably 05-10 percent by weight, calcu 
lated on the total amount of detergent composition. 
As coating material may be used any material known 

to be employed for the present purpose. 
As examples of suitable water-soluble or water-dis 

persable polymers may be mentioned polyethylene gly 
cols, polyvinyl alcohol, polyvinyl pyrrolidone, polyvi 
nyl acetate, carboxymethyl cellulose, carboxymethyl 
starch, hydroxypropyl cellulose, gelatin, arabic gum, 
etcetera, provided that they are applied in a sensible 
manner. 

Excellently suitable are (co)polymers of methacrylic 
acid and methacrylicc esters, available under the trade 
names Eudragit L 30 D and E 30 D. 

It is preferred that the feed unit should be given a 
form such that there is no direct contact between the 
acidic and the coated or non-coated, alkaline constitu 
ent. 
To that end it is preferred that a feed unit of the 

detergent compositin should be brought into a form 
such that the sachet has two compartments, the acidic 
constituent being contained in the one and the alkaline 
constituent in the other compartment. Such a feed unit 
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6 
comprises for instance a sachet consisting of 2 non 
woven outer walls and a polyethylene partition wall, 
the one compartment being ?lled with a powdered 
acidic constituent and the other component with a 
coated alkaline constituent. The seams of these sachets 
may be sealed with a glue or by using pressure at ele-' 
vated temperature. 
Or the sachets may be so formed that the alkaline 

constituent goes into retarded dissolution as a result of 
the construction of the sachet. 
The use of such sachets has the advantage that the 

alkaline constituent may be contained in the sachet in 
the form of powder. To that end a sachet may be made 
of which the compartment containing the alkaline con 
stituent (the “alkaline” compartment) entirely or partly 
consists of a material which becomes permeable to 
water or disintegrates in it only after at least 2 and not 
more than 10 minutes and preferably after at least 3 and 
not more than 6 minutes. 
By disintegration is also to be understood here tearing 

of the sachet. A sachet may in principle consist of, for 
instance, 3 layers of material, the outer wall of the 
“acidic” compartment being permeable to water, the 
outer wall of the alkaline “compartment” being imper 
meable to water and the partition wall for instance 
consisting of a mixture of poly(meth)acrylic acid (Eu 
dragit L 30 D) polymethacrylic esters (Eudragit E 30 
D) and polypropylene glycol, or a mixture of polymeth 
acrylic esters (Eudragit E 30 D) and hydroxypropyl 
methyl cellulose. The water-permeable outer wall pref 
erably consists of a non-woven material. 
For the water-impermeable wall various materials 

may be used. By preference however use is made of 
polyethylene, polypropylene, polyvinyl chloride or a 
non-woven material provided with a water-insoluble 
coating. 

Alternatively, the “alkaline” compartment may be 
closed with a strip which becomes permeable to water 
or disintegrates after at least 2 and not more than 10 
minutes and preferably after at least 3 and not more than 
6 minutes. Such a strip may be provided as connecting 
strip between an impermeable partition wall and outer 
wall. Such a strip may for instance entirely or partly 
consist of a mixture of polymethacrylic acid (Eudragit 
L 30 D), polymethacrylic esters (Eudragit E 30 D) and 
polypopropylene glycol, or of a mixture of polymeth 
acrylic esters and hydroxypropyl methyl cellulose. 

Alternatively, the alkaline compartment may be pro 
vided with one or more seams that open in water after 
at least 2 and not more than 10 minutes and preferably 
after 3 and not more than 6 minutes. A sachet of this 
type may be made by providing in the seams a material 
which disintegrates in water within the above-men‘ 
tioned period. 
For example, the seams of the sachet may entirely or 

partly be ?lled with a mixture of polyethylene glycol, 
one or more thermoplastic acrylic resins and highly 
disperse silicium oxide. The seams of such a sachet will 
open after 4-5 minutes at a wash temperature of 55° C. 
The invention is further described in the following 

examples. 
EXAMPLE 1 (Comparative) 

The following bundle tests were carried out in a 
Wringer washing machine. The volume of the wash 
liquor was 50 liters, the water had a German Hardness 
of 75°. 2.95 kilogrammes of washing consisting of nap 
kins, bath towels, tea towels and parts of bed sheets 
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were washed 20 times. The washing tests were carried 
out both at room temperature and at 55° C. To the wash 
liquor there were added 83.4 grammes of a traditional 
detergent composition based on sodium carbonate. The 
detergent composition contained the following ingredi- 5 
ents: 

1.8 grammes of tallow fatty alcohol, 25 ethylene oxide 
7.0 grammes of tallow fatty ether sulphate 
5.0 grammes of sodium dodecyl benzene sulphonate 

8 
The acidic constituent was present in the form of 

extrudates having a diameter of 0.8 mm and a length of 
1 to 3 mm; the alkaline constituent was present in the 
form of powder. The acidic constituent was made up of: 
6.2 grammes of adipic acid 
6.2 grammes of succinic acid 
8.3 grammes of glutaric acid 
1.7 grammes of tallow fatty alcohol, 25 ethylene oxide. 
The alkaline constituent was made up of: 

10_() grammes of Sodium disilicate 10 7.0 grammes of tallow fatty ether sulphate 
1L8 grammes of Sodium carbonate 5.0 grammes of sodium dodecyl benzene sulphonate 
21.5 grammes of sodium bicarbonate lo-o grammes of sodlum slhcate 
1.0 gramme of sodium carboxymethyl cellulose 39-0 grammes of sqdlum Carbonate 
23'0 grammes of Sodium sulphate 1.0 gramme of sodlum carboxymethyl cellulose 
23 grammes of water 15 7.0 grammes of water 
Of each type of washing the incrustation was deter- During each washmg cycle the_ PH of the Wash hquor 
mined before starting the washing tests, and after the was measured after 5 and_ 15 mmutes' , 
10th and the 20th washing cycles. Table I shows the The results are Show“ In th? followmg table‘ 
results obtained after washing at room temperature. TABLE III 
Table II gives the results obtained after washing at 55° 20 Number of PH after 5 PH after 15 
C. washing cycles minutes minutes 

TABLE I l 4,1 10,2 
5 4,6 10,2 

Numb? 0f _ _ I _ 10 4,7 10,2 
washmg Percentage mcrustation 1n the washmg 25 15 4,8 10,2 

cycles napkins sheets bath towels tea towels average 20 4,7 10,2 

0 0,19 0,21 0,42 0,21 0,26 

$3 (if; (‘"33 {'21 (1x22 The relation between pH of the wash liquor and time 
’ ' ' ' ' during the 20th washing cycle is given in the following 

30 Table IV. 

TABLE II TABLE IV 

Number of Time (in minutes) pH 
washing Percentage incrustation in the washin 2 4 7 

cycles napkins sheets bath towels tea towels average 35 4 4:7 

0 0,19 0,21 0,42 0,21 0,26 5 4.7 
10 0,48 0,49 1,87 0,66 0,88 6 10,2 
20 0,88 0,96 2,31 1,27 1,35 8 10.2 

15 10,2 

The above results show that when use is made of the 40 
traditional detergent compositions based on alkali car 
bonate, there will be considerable accumulation in the 
washing of insoluble calcium carbonates and magne 
sium carbonates. 

EXAMPLE 2 45 

The following washing tests were all carried out at 
55° C. under the conditions described in Example 1. 
Instead of a traditional detergent composition based on 
alkali carbonate a feed unit of the detergent composition 
according to the invention was added to the wash li 
quor. 
The feed unit comprised a 2-compartment sachet 

measuring 15 X 12 cm having an outer wall of the “alka 
line” compartment of a laminated non-woven material, 
and an outer wall of the “acidic” compartment of a 
non-woven material and a partition wall of polyethyl 
ene. The seams were sealed with glue. On one side of 
the sachet a tear strip was provided between the outer 
wall of the alkaline compartment and the partition wall, 
which tear strip was about 0.07 mm thick and tore after 
5 minutes at a wash liquor temperature of 55° C. The 
strip consisted of 5 parts of Eudragit E 30 D and 0.25 
parts of Methocel H G 100 (hydroxyl propyl methyl 
cellulose). 
The sachet was ?lled with 22.4 grammes of the acid 

constituent and 69.0 grammes of the alkaline constitu 
ent. 

65 

Also in these washing tests the incrustation was deter 
mined before starting the washing tests, and after the 
10th and the 20th wash cycles. The results are given in 
the following Table V. 

TABLE V 
Number of 
washing Percentage incrustation in washing 
cycles napkins sheets bath towels tea towels average 

0 0,19 0,21 0,41 0,21 0,26 
10 0,8 0,12 0,42 0,23 0,21 
20 0,18 0,17 0,43 0,31 0,27 

The above bundle test shows that use of the present 
invention hardly leads to any incrustation It also ap 
peared that the primary cleaning effect of the detergent 
composition according to the invention compares with 
that of the phosphate-containing detergent composi 
tions. No ?bre damage was found. Nor did the washing 
show any appreciable discoloration. 

EXAMPLE 3 

In the following bundle test use was made of a feed 
unit as described in Example 2, except that the tear strip 
consisted of 3.75 parts of Eudragit E 30 D and 0.30 parts 
of Methocel 90 H G 100 (hydroxypropyl methyl cellu 
lose). The washing tests were carried out at room tem 
perature and further under the same conditions as de 
scribed in Example 1. Table VI gives the pH values 
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lrptzzsisured during the washing cycles after 5 and 15 mln-v I TABLE X_Continued 

‘ Time in minutes pH (55“ C.) pH (room temperature) 
TABLE VI 15 10,2 10,2 

Number of 
washing cycles pH after 5 minutes pH after 15 minutes _ _ v 

l 4 3 1O 4 The average incrustation ?gures measured before start 
5 4:6 10:1 ing the washing tests, and after the 10th and the 20th 
10 4,7 10,4 washing cycles are given in the following table XI. 
15 4,7 10,2 
20 4,7 10,1 10 TABLE XI 

Number of Percentage incrustation in washim7 

The relation between pH of the wash liquor and time washmg cycles 55 C' room temperature 

during the 20th washing cycle is given in Table VII. lg gig 3;? 
TABLE VII 15 20 0.25 0.22 

Time in minutes pH 

2 4,8 
4 4,7 EXAMPLE 5 

5 417 A feed unit according to the invention comprised a 
g :3’; 2O non-woven sachet of 12X 13 cm having only one com 

15 10:2 partment and filled with 91.4 grammes of a detergent 
composition. The powdered acidic constituent had the 
same composition as the one in Example 2, and the 
alkaline constituent was formed into spherical particles 
of an average diameter of about 1 mm by extruding and 

Table VIII gives the incrustation values measured be- ‘ 
fore starting the washing tests, and after the 10th and 25 
the 20th washing cycles. marumerizing. 

TABLE VIII These spherical particles were coated with 2.5% by 
Number of weight of Eudragit E 30 D and 10% by weight of Eu 
washing Percentage incrustation in washing dragit L 30 D. The amount of coating material was 
cycles napkins sheets bath towels tea towels average 30 94% kg Weight_!_calculated on the total amount of de' 

0 0,19 0,2‘! 0,41 0,21 0,26 tergent compos1t1on. _ I I 
10 0,16 0,16 0,33 0,22 Q22 A washing test was carried out under the condltlons 
20 0,10 0,10 0,38 0,16 0,19 described in Example 1. 

The following table shows the relationship between 
35 pH and time during the ?rst washing cycle. The wash The above data con?rm the results described in Exam- . ,, 

liquor temperature was 55 C. ple 2. 
TABLE XII 

EXAMPLE 4 . . . 
time in minutes PH 

The bundle tests described in the Examples 2 and 3 4O 1 4,2 
were repeated, use being made of the same procedure 2 4,3 
with the only exception that the acidic constituent was 3 5'0 
in the form of a powder and consisted of 18.3 grammes ‘2 3'3 
of fumaric acid, and 1.7 grammes of tallow fatty alco- 6 10:1 
hol, 25 ethylene oxide. Table IX gives the pH values 45 8 10,2 
measured during the washing cycles both at a wash 10 10:2 
temperature of 55° C. and at room temperature. 

TABLE IX After 10 and 20 wash cycles the average incrustation 
wash Temperature: wash Temperature: values were 0.23% and 0.28%, respectively. _ 

Number of W C_ room temp 50 The above data show that a satisfactory feed unit of 
washing PH after PH after PH after PH after the detergent compos1t1on according to the invention 
cycles 5 min. 15 min. 5 min. 15 min. can also be obtained in the above-described way. 

1 3.4 10,3 3,5 is claimed is: 
5 4,0 10,2 4,1 10,2 1. A sachet having two compartments containing a 
10 4'1 10,2 4,1 1011 55 detergent composition comprising: 
53 1'; 18'; ‘11% 13'; (a) 5-65 percent by weight of an alkali carbonate; 

' ' ’ ' (b) 5-30 percent by weight of one or more solid acids 
- which form water-soluble calcium salts and magne 

The relation between pH of the wash liquor and time sium salts or complexes, the acids having a pK1 
during the 20th washing cycle is given in the following 60 value in the range of from 2.8 to 4.8; 
table X- (c) the remainder of the composition consisting of 

TABLE X usual solid detergent constituents including surfac 
T. . . H 55,, c H tants and optionally including alkaline builders; the 
‘me m mmutes p ( ‘) p (room temperature) total amount of alkaline material being present in 

i 21% 2’? 65 stoichiometric excess relative to the amount of the 
5 4'2 4'1 acid, the acid being present in one of the compart~ 
6 10:1 10:2 ments and the alkaline constituents being present in 
8 10,2 10,2 the other compartment of the sachet, the compart 
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ment containing the acid releasing its contents 
when brought into water before the compartment 
containing the alkaline constituent releases its con 
tents. ' 

2. A sachet according to claim 1, characterized in that 
it entirely or partly consists of a non-woven material. 

3. A sachet according to claim 1, characterized in that 
the compartment containing the alkaline constituents 
partly or entirely consists of a material which becomes 
permeable to water or disintegrates in it only after at 
least 2 and at most 10 minutes. 

4. A sachet according to claim 3, characterized in that 
the compartment in which the alkaline constituent is 
present entirely or partly consists of polymers or co 

15 

25 

35 

40 

45 

50 

55 

65 

12 
polymers of methacrylic acid and/or methacrylic es 
ters. - 

5. A sachet according to claim 3, characterized in that 
the compartment containing the alkaline constituent 
partly consists of hydroxypropyl methyl cellulose. 

6. A sachet according to claim 1, characterized in that a 
the compartment containing the alkaline constituents is 
provided with one or more seams which open in water 
after at least 2 and at most 10 minutes. 

7. The product of claim 1 wherein said ?rst compart 
ment has at least one seam which opens in water and 
which contains a mixture comprising polyethylene gly 
col and a thermoplastic resin. 

it * * * * 


